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Abstract
The purpose of this study is to examine the factors
determining the performance of the internal audit (IA)
in the context of internal auditors’ work
environments. This includes Enterprise Risk
Management (ERM) implementation, the Enterprise
Resource Planning (ERP) system, the use of auditing
software and the internal auditors’ IT (information
technology) competence. Although a number of
recent studies have reported tremendous changes in
the roles of the IA, there is still little research on the
influential factors of IA implementation and its
effectiveness from a contextual perspective. This
paper develops and tests a theoretical framework
with samples from Taiwan. Data were analyzed using
the structural equation model (SEM). This research
confirms that the complete ERM implementation and
effectiveness of ERP implementation have significant
impacts on the performance of IA. It also highlights
the importance of internal auditors’ IT competence in
improving the performance of IA.

1. Introduction
In the aftermath of several recent accounting
scandals, internal audit (IA) has received increasing
attention in regard to its ability to contribute towards
corporate governance processes, including promoting
effective controls, risk management and mitigating
fraud risk [12]. Also in Taiwan, internal control and
audit have received considerable attention:
“Premier Lin Chuan yesterday instructed the
Financial Supervisory Commission (FSC) to
form an investigative committee from
members of the central bank, and the ministries
of justice and finance after the New York
branch of Mega International Commercial
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Bank was ordered to pay a massive fine for
violating US money-laundering rules. … In
light of the unprecedented severity of the issue,
the Ministry of Finance said that it is to meet
with the nation’s eight state-controlled banks
this week to assess and improve their internal
controls and regulatory compliance.” (Mon,
Aug 22, 2016) [5]
According to the framework of corporate
government proposed by the Institute of Internal
Auditors (IIA), an effective IA is one of the four
cornerstones of corporate governance, along with the
audit committee of the board of directors, executive
management and the external auditor [18].
Over the past several years, Enterprise Risk
Management (ERM) has become an important
approach in managing a wide array of risks in an
integrated, enterprise-wide fashion [14]. It is known
that the greater the extent of ERM implementation,
the more efforts may be dedicated to the IA. More
recently, Laura, Jenny and Nava [7] examined the
relationship between internal auditors’ involvement
in ERM and the perceptions of their willingness to
report to the audit committee. However, the use of
ERM and its exact role in the performance of IA
definitely merit more attention.
Previous research shows that information
technology (IT) plays an important role in capturing
and evaluating accounting information [9]. Since the
Enterprise Resource Planning (ERP) system and
auditing software were introduced, they have rapidly
improved the quality of accounting and financial
processes, changing auditing procedures, and
improving coordination efficiency as well as the
integration of various functional areas.
However, little research attention has been
focused on these issues, especially in Taiwan.
Moreover, internal auditors’ expertise and IT
capability (e.g., ERP system and auditing software)
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are usually regarded as beneficial for risk control,
maintenance costs and auditing work; these may, in
turn, impact the performance of IA. The extent to
which internal auditors’ IT competence influences
the performance of IA still needs to be clarified.
This study aims to explore the status of ERM and
ERP system implementation, usage of auditing
software, internal auditors’ competence in IT
throughout Taiwanese firms, and how these
contextual factors contribute to the performance of
IA.

2. Methodology
In research literature, the IA has long been
considered as a critical component of corporate
governance as it plays an important monitoring role
[2]. This study attempts to establish the connection
between the performance of IA and its contextual
factors, so that internal auditors may gain useful
insights into the critical elements as they relate to IA
performance, and provide guidance to bring the IA
into full play and add strategic value to the company.

2.1. Hypotheses development
Companies with IA functions or departments are
usually significantly larger, more highly regulated,
more competitive and more profitable. There are
many factor-based studies explaining the factors that
may affect the performance of IA.
2.1.1. The extent of ERM implementation.
According to the framework developed by the
Committee of Sponsoring Organizations of the
Treadway Commission (COSO), ERM is defined as
“a process, affected by an entity’s board of directors,
management, and other personnel, applied in strategy
setting and across the enterprise, designed to identify
potential events that may affect the entity, and
manage risks to be within its achievement of entity
objectives” [6]. ERM needs IA to evaluate how
potential events might affect the achievement of a
company’s objectives. IA plays a variety of core roles
in their company’s ERM activities. Thus, the ERM
process begins by deﬁning the audit areas. A recent
IIA Research Foundation study indicated that the
reason IA departments are not involved in ERM
activities may be due to the poor awareness of ERM
and its implementation process [11]. In addition,
modern IA requires effective, efﬁcient and economic
audit planning as a means to achieve audit objectives,
such as appropriate risk and control coverage, as well
as effective risk assessment [21]. Thus, the greater

the extent of ERM implementation, the more critical
the role that the IA may play and the more effort may
be dedicated to IA implementation to ensure the
appropriate implementation of ERM activities, and in
turn, the more effective the IA becomes. It is
reasonable to expect:
H1. The extent of ERM implementation is
positively related to the performance of IA.
2.1.2. The Effectiveness of the ERP System. The
major reason for ERP implementation is always
business process improvement [26]. Given that ERP
systems can automate business processes and enable
process changes at the operational level, they have
the potential to reduce the cost and cycle time, as
well as improve productivity, quality and customer
satisfaction [28]. The ERP systems also offer benefits
supporting decision-making [13]. Organizations with
successful ERP systems should realize and
experience substantial tangible and intangible
improvements in regard to six criteria: (1) System
quality, (2) Information quality, (3) Use of the ERP
system, (4) User satisfaction, (5) Individual impact,
and (6) Organizational impact [3, 8, 29]. Effective
ERP systems allow companies to improve the quality
of accounting and financial information, as well as
the performance of individual internal auditors (e.g.,
performance, individual productivity, decision
quality, information awareness, inventory, etc.),
which in turn, benefit the performance of the IA. In
short, the better the effectiveness of the ERP system,
the better the performance of the IA. Hence, it can be
hypothesized:
H2. The effectiveness of an ERP system is
positively related to the performance of IA.
2.1.3. The use of auditing software. Based on the
fact that IT can increase the quality and productivity
of IA by means of audit automation, eliminating
certain audit procedures, and enhancing information
and knowledge-sharing capabilities [23, 31], internal
auditors have been expected to use computer-assisted
audit techniques (CAATs, i.e. auditing software) to
evaluate risks of fraud [1], identify journal entries
and other adjustments to be tested [1, 19, 22], and
assist them in auditing information systems (e. g.,
ERP system) [15]. Besides, recent audit standards
also suggest that internal auditors should consider
using generalized auditing software and advanced
techniques, such as testing data produced and
integrating test facilities [17]. As indicated by
Dowling and Leech [10], internal auditors must use
IA support software appropriately; otherwise, the
quality of accounting and financial statements may be
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damaged, and worse still, it can have a negative
impact on stakeholders who use this information to
make decisions. Therefore, a positive relationship is
expected between the use of auditing software and
the performance of IA. It is proposed:
H3. The use of auditing software is positively
related to the performance of IA.
2.1.4. The internal auditors’ competence in using
IT. Although the ERP systems and auditing software
may be considered beneficial for IA work, internal
auditors may still feel it is difficult and complicated
to use these systems owing to their lack of sufficient
knowledge or unfamiliarity with these new
technologies [4, 22]. As a result, the ERP system or
auditing software may be unable to benefit their work
and the performance of IA. On the other hand, the
internal auditors should use their competence in IT to
evaluate and monitor organizational risk, controls and
compliance, especially those that may be caused by
IT implementation [32]. During the entire
information system’s implementation period, internal
auditors are able to accumulate their IT expertise,
experience and transfer knowledge within their
organizations [16], which in turn, make the ERP
system or auditing software easier to use and
contributes to the performance of IA. Thus, this paper
proposes that the greater the IT competence internal
auditors have, the more effective the IA becomes.
Based on the discussion, it can be hypothesized:
H4. The internal auditors’ competence in using IT
is positively related to the performances of IA.
In summary, it is expected that increased ERM
implementation,
effective
ERP
systems,
appropriately used auditing software and high
competence in IT can lead to better IA. However, on
account of internal auditors’ critical role in IA
performance, another factor is also considered, their
professional capability in IA because this may also
affect the IA’s performance. The research model is
presented in Figure 1.

2.2. Measures
To test the hypotheses, a self-administered survey
was used to collect data. A questionnaire was
designed to capture the respondents’ perceptions and
experiences concerning the research variables; the
respondents were internal audit managers in
Taiwanese firms.

Figure 1. Research model
*The full names and codes of variables and their
measures are shown in Table 1

The extent of ERM implementation (ERM_EXT)
was measured by the status of the eight ERM
activities, respectively: internal environment, object
setting, event identification, risk assessment, risk
response,
control
activities,
information/
communication and monitoring [6].
The effectiveness of the ERP system (ERP_EFF)
was defined with only four of six criteria because of
the consideration of parsimony and their potential
impact on internal auditors’ jobs: (1) the system
quality, (2) the information quality, (3) user
satisfaction and (4) individual impact, which have
been mentioned previously [8, 27, 29].
There are numerous definitions of competence in
many different areas of research. The competence of
IT can be conceptually divided into three dimensions:
IT competence, business competence and transdisciplinary competence [20]. However, in this study,
competence is considered as the potential that leads
to an effective use of IT. Thus, for simplicity, only IT
competence was investigated: the capability that
enables internal auditors to effectively apply IT in
their jobs. The internal auditor’s IT competence was
assessed by their (1) technology knowledge (IT_TK),
(2) conceptual knowledge (IT_CK) and (3)
realization competence (IT_RC) in regard to IT. A
dummy variable was used in the measurement model.
The use of auditing software (IAS_USE) was
measured by a dummy variable where 0 = No and 1 =
Yes.
The performance of IA (IA_PFM) can be
classified into two dimensions: one is the
performance of the IA department (IA_DPFM) and
the other is the IA’s contribution to its company
(IA_CPFM). The former is measured by five criteria
[24]: (1) output: the end-result or products of the
internal function, (2) quality: the quality of the
auditing process, end result, and auditing staff, (3)
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efficiency: the efficiency of using auditing time and
resources versus its costs, (4) impact: the
achievement of department goals and contribution to
the ERM, and (5) environment: the improvement of
organizational communication and trust among
various stakeholders. The latter is measured by seven
criteria [25]: (1) achieve the company’s annual goals,
(2) explore the opportunity of improving business
processes, (3) improve the quality of internal control
and reduce the potential damage to shareholder
confidence, (4) provide message feedback and
prevent surprises, (5) perform financial and nonfinancial certification programs, (6) improve
organizational control and operational performance,
and (7) enhance public image and reputation. In
addition to these latent independent constructs, it was
also considered whether the internal auditors have
any professional license or certificate in IA as a
control variable (IA_PROF) measured by a dummy
variable where 0 = No and 1 = Yes.

2.3. Data collection and analysis
This study draws on the convenient sample from
the 2011 annual meeting held by the Institute of
Internal Auditors, Taiwan. A total of 680
questionnaires were sent to internal auditors. A total
of 253 responses were received for an effective
response rate of 37.21%. Of these, 41 responses were
rejected before processing because they did not have
IA departments, were missing responses or had
unusable ones. Therefore, the final investigative
samples included 212 completed questionnaires.
The measure validation and model testing were
conducted using structural equation model (SEM).
First, exploratory factor analyses (EFA) and
reliability analyses were conducted to analyze items
separately for each facet. Based on the results (see
Table 1), EFA yielded a three-factor solution for the
status of ERM implementation (ERM_EXT) that
accounted for 86.076% of the variance extracted,
namely internal risk management (ERM_IRM,
α=0.925), risk evaluation management (ERM_REM,
α=0.974) and supervisory environment management
(ERM_SEM, α=0.960). EFA also yielded a threefactor solution for the effectiveness of the ERP
system that accounted for 88.856% of the variance
extracted, namely ERP system/information quality
(ERP_SIQ, α=0.963), ERP impact on individuals
(ERP_IMP, α=0.974) and ERP satisfaction
(ERM_SAT, α=0.977). The 16 items for ERM_EXT
and 16 items for ERP_EFF were retained because
they demonstrated acceptable loading on their
hypothesized factor (>.5) and no significant crossloading for further analysis.

For the internal auditors’ competence in using IT
(IT_CPT), EFA yielded a three-factor solution that
accounted for 77.393% of the variance extracted,
corresponding closely with the hypothesized
dimensions of IT competence, i.e. IT_TK (α=0.884),
IT_CK (α=0.872) and IT_RC (α=0.838). The result
showed that 5 of 15 items were dropped. Likewise,
EFA also yielded a two-factor solution for the
performance of IA (i.e., IA_DPFM (α=0.946) and
IA_CPFM (α=0.944)) that accounted for 82.131% of
the variance extracted, corresponding closely with the
hypothesized dimensions. The result revealed that 10
of 12 items were retained.
Second, a subsequent confirmatory factor analysis
was conducted (CFA) to purify the measures. In the
measurement model the constructs in our hypotheses
represent a second-order factor (e.g., ERM_EXT,
ERP_EFF, IT_CPT and IA_PFM), with the observed
items representing first-order factors, which in turn
represent a second-order factor. Average scores were
used among retained items to reflect each of the firstorder constructs (e.g., ERM_IRM, ERM_REM, etc),
with error variance fixed at a level appropriate to its
coefficient alpha reliability.
For the single-item constructs, i.e., IAS_USE and
IA_PROF, the item loading was set to 1.0 and error
term to 0.0. This measurement model produced the
following fit statistics: CMIN = 36.706 (p=0.919),
degrees of freedom (d.f.) = 50, GFI = 0.974, AGFI =
0.953, CFI = 1.000, NFI = 0.972, RMSEA = 0.000,
PCFI = 0.641 and x2/df = 0.734. Overall, the model
provides a reasonable fit for the data. All items
loaded significantly on their designated first-order
constructs, with no evidence of any cross-loading.

3. Results
As shown in Figure 2, the result of path analysis
significantly confirms most hypotheses. The
predictive capability of this model is acceptable; the
explained variance or the R2 is 0.703 for the
endogenous constructs of the performance of IA
(IA_PFM). The result implies that this model
explains 70.3% of IA_PFM. As indicated by the path
coefficient, the extent of ERM implementation
(ERM_EXT, β=0.362, p<0.01) is positively
associated with IA_PFM. Thus, hypothesis 1 is
supported; this implies that the greater extent of ERM
implementation can lead to higher IA_PFM.
The implementation of the ERP system
(specifically, its integration in regard to the
functional and organizational scope that have been
reached) can facilitate improvements in the role of
management accountants, including the elimination
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of routine jobs, line managers with more accounting
knowledge, more forward-looking information and a
wider role for management accountants. This finding
suggests that internal audit, as an important function
in management accounting, also can benefit from the
implementation of the ERP system. Previous studies
on the implementation of ERP systems mainly
focused on the contribution of ERP to organizational
performance [30]. However, due to ERP’s broad
functionality and integration, a company not only can
achieve a tremendous improvement in organizational
performance but also can typically replace their
legacy system for internal audit, automate internal
audit processes, and improve the quality of
accounting and financial processes with ERP
applications.

Fig. 2. Result of the path analysis
*The full names of variables and their measures are
shown in Table 1.

As expected, the findings in this paper show that
the effectiveness of the ERP system (ERP_EFF,
β=0.183, p<0.05) is found to have positive impacts
on IA_PFM. Thus, hypothesis 2 is supported. These
results provide evidence that a successful ERP
system (i.e., the ERP system perceived to be effective
by internal auditors) is significantly beneficial for
IA_PFM due to better IS success factors, such as the
quality of the information and system (ERP_SIQ),
user satisfaction (ERP_SAT) and the individual
productivity of internal auditors (ERP_IMP). As
mentioned earlier, the greater the effectiveness of the
ERP system, the more precise and accurate the
accounting/financial information, and thus the greater
the improvement in IA_PFM. The results in this
paper confirm this conclusion.

However, the use of auditing software (IAS_USE)
is not found to be significantly relevant to IA_PFM.
Hypothesis 3 is not supported. One could tentatively
surmise that more than 50% of the participants
(59.3%) were using the auditing software. Thus, even
though the IAS_USE may lead to better IA_PFM,
there does not appear to be a meaningful difference in
IA_PFM because most participants were already
using the audit software, so Hypothesis 3 is therefore
not supported.
This paper’s findings also show that the internal
auditors’ competence in using IT (IT_CPT) can raise
the level of IA_PFM. Hypothesis 4 is supported. This
means that IT_CPT strengthens the effectiveness of
IA_PFM through the IT expertise and experience of
internal auditors, which can enhance audit quality
and productivity in areas such as audit automation,
quality and efficiency of auditing process, and the
effectiveness of the audit system. This finding also
confirms the studies of Manson et al. [23] and VeraMuñoz et al. [31]. They argued that IT appears to
increase audit quality and productivity through audit
automation, eliminating certain audit procedures, and
enhancing information and knowledge-sharing
capabilities. Therefore, it is believed that the
effectiveness of both the ERP system and the internal
auditors’ IT competence plays an important role in
enhancing IA_PFM.
As for the control variable, the internal auditors’
professional licenses or certificates (IA_PROF), it is
not significantly related to IA_PFM. This indicates
that IA_PROF does not affect IA_PFM. One reason
may be that most participants (53.3%) already have
professional licenses or certificates in IA. In contrast
to the other independent variables, the impact of
IA_PROF on IA_PFM is limited.
In summary, the results of this study highlight the
importance of complete ERM implementation,
effective ERP system and sufficient IT competence
of internal auditors in the performance of IA. In
decreasing order of importance, IT_CPT, ERM_EXT
and ERP_EFF were the factors that had the most
impact on the performance of IA.
A lesson learned
Based on the results, it is proposed that the
performance of internal audit can be improved
through complete ERM implementation, an effective
ERP system and sufficient competence of the internal
auditors’ IT skill. In addition, these results also show
that investments in the internal auditors’ work
environment, i.e., ERM, ERP system and IT
competence, are worthwhile due to their tremendous
effect on the performance of internal audit.
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4. Conclusion
The results of this study can contribute to the
knowledge concerning the factors influencing the
superior performance of IA. The empirical results
confirm most of the research hypotheses (H1, H2 and
H3) regarding the presence of certain internal
auditors’ work environment factors (i.e., complete
ERM implementation, effective ERP system and
personal competence in IT) that explain the
performance of IA.
The results in this paper demonstrate that the
internal control environment (i.e., the complete ERM
implementation and effective ERP system) and
internal auditors’ IT competence are positively
related to IA_PFM. As indicated by the larger
parameter estimates, the IT_CPT and the ERM_EXT
both have strong effects on IA_PFM. This result
suggests that the companies need to enhance their
internal auditors’ IT_CPT and implement ERM
completely to improve the IA_PFM. In addition, a
satisfactory ERP system also can lead to greater
IA_PFM. These results suggest that the computeraided environment constituted by the ERP system
and IT competence can help to improve IA.
Based on the research of the ERM, ERP system
and internal audit, this paper developed and tested an
IA’s performance model under the internal auditors’
work environment context. The results largely
support the hypothesized relationships in this
research model. This research confirms that the
complete ERM implementation and effectiveness of
ERP implementation have significant impacts on the
performance of IA. It also highlights the importance
of internal auditors’ IT competence in improving the
performance of IA. Organizations should properly
employ these critical components to enhance the
effectiveness of internal audit.
As with any study, there are limitations in the
present work that need to be identified. First, the
limitations mainly refer to the focus of the analysis
on the impact of internal auditors’ work environment
factors. In future research, other factors of influence,
such as different types of ERP systems (e.g., Data
System, Oracle, SAP, etc.), auditing software and
investment costs with respect to IT, should be
included in the research model. Second, the available
measures are all self-reported by internal auditors and
thus subject to bias. Future research should obtain
more objective measures to evaluate the ERM_EXT,
ERM_EFF, IT_CPT, IAS_USE and IA_PFM. Third,
even though the internal auditors’ work environments
were considered in this study, the roles played by

other organizational and environmental factors, such
as corporate governance, complexity, formalization,
strategy or industry competition were still excluded.
Therefore, future research should investigate their
roles and impact on IA_PFM.
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